The present investigation was designed to obtain additional evidence for the effect of carotid sinus reflexes on venous tone. It was found that occlusion of one or both common carotid arteries increases tension in a miniature balloon inserted into a peripheral vein. Deafferentation of the aortic arch by cervical vagotomy enhanced the venous response. The time course and magnitude of the venous reactions paralleled the increase in arterial pressure. It appears that the homeostatic increase in peripheral resistance as a result of reflex arteriolar constriction is complemented by a decrease in size of the peripheral venous reservoir.
The present investigation was designed to obtain additional evidence for the effect of carotid sinus reflexes on venous tone. It was found that occlusion of one or both common carotid arteries increases tension in a miniature balloon inserted into a peripheral vein. Deafferentation of the aortic arch by cervical vagotomy enhanced the venous response. The time course and magnitude of the venous reactions paralleled the increase in arterial pressure. It appears that the homeostatic increase in peripheral resistance as a result of reflex arteriolar constriction is complemented by a decrease in size of the peripheral venous reservoir. C ONSTRICTION in small peripheral veins has been described following the intravenous administration of sympathomimetic drugs and during electrical stimulation of the lumbar sympathetic chain. 1 -2 Reflex peripheral venoconstriction has also been noted during acceleration on the centrifuge and following tilting to the vertical. 1 
' 3
The carotid sinus mechanism appears to be involved in the reflex control of venous tone. Charlier 4 observed that common carotid artery occlusion was accompanied by a rise in right atrial pressure, despite the associated increase in cardiac output. Stimulation of the sinus nerve resulted in a decreased cardiac output which Holt 5 attributed to peripheral pooling of blood consequent to venodilation. Heymans 6 noted a decrease in caliber of veins in the mesentery accompanying induced hypotension in the carotid sinus and suggested the sinus as a principal site of origin of reflex venomotion in the splanchnic bed. This hypothesis was supported by Alexander, 7 who interpreted variations in mesenteric venous distensibility associated with alterations in intracarotid pressure as evidence of reflex venomotion in the portal network.
It seemed likely that the peripheral veins might resemble the veins of the mesentery in their responsiveness to the carotid sinus. A previously reported miniature balloon technic 1 appeared suitable for a demonstration of this interrelationship.
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METHODS
Fourteen adult mongrel dogs were studied, using chloralose anesthesia to avoid brainstem depression. A fluid filled miniature latex balloon in the lesser saphenous vein responded to changes in tone of the vein wall and to hydrostatic pressure about the balloon, which was measured directly through a catheter in a nearby collateral vein. Pressures were monitored with Statham transducers and recorded photographically. Venoconstriction was evidenced by a rise in pressure in the balloon accompanied by a lesser rise, or no rise, in pressure in the venous catheter. In 4 dogs, the pressure in an adjacent subcutaneous balloon was simultaneously recorded to detect the effect of possible changes in tissue tension on the intravenous balloon. Femoral arterial pressure was recorded in the opposite thigh.
The carotid arteries were exposed in the neck and hypotension in the carotid sinus was produced by common carotid occlusion. The sinus was denervated by stripping the adventitia from the sinus area and adjacent arteries. The criterion for complete denervation was failure to elicit a tachycardia and arterial hypertension by carotid occlusion on that side. Bilateral cervical vagotomy was performed in 4 dogs.
RESULTS
Unilateral or bilateral carotid occlusion in the normal animal was followed within a few seconds by tachycardia, arterial hypertension and a rise in pressure in the intravenous balloon. Peripheral venous pressure remained constant or declined 1 to 3 mm. ITg. The pressure rise in the intravenous balloon varied between 1 and 30 mm. Hg in different experiments. Mean arterial pressure increased be- carotid occlusion, all parameters returned gradually to the baseline level.
Following bilateral carotid occlusion, the rise in arterial pressure and in pressure in the intravenous balloon was greater than after unilateral occlusion. Bilateral carotid sinus denervation eliminated the response to carotid occlusion. After unilateral denervation, the response to unilateral occlusion on that side was lost, but the effect of unilateral occlusion of the opposite side was enhanced, the net result being in the same range of magnitude as with bilateral carotid occlusion before sinus denervation. In a few cases, venoconstriction was observed following sinus denervation itself.
The record shown ( fig. I ) demonstrates the effect of bilateral carotid occlusion in an otherwise intact animal. The intravenous balloon pressure rise was 29 mm. Hg; arterial pressure increased 47 mm. Hg; peripheral venous pressure was unchanged.
In most cases, venoconstriction began 2 to 5 sec. after the onset of carotid occlusion. The arterial pressure rise began a second or two earlier. This discrepancy in time lag may not reflect a true difference between arteriolar and venous constriction, since the observed change in heart rate might be expected to be more prompt than the contraction of arteriolar smooth muscle. Kelly and Visscher 2 have re-cently reported small vein end pressures and small artery pressures in the hind foot of a dog during lumbar sympathetic stimulation, presumably the same efferent pathway whereby the carotid sinus mechanism influences peripheral venoconstriction. Their published records show no appreciable difference between arteries and veins in time of onset of constriction.
In our experiments, the time lag on the venous side roughly paralleled the lag in arterial pressure rise-the longer the delay in onset of arterial hypertension, the longer the lag in venoconstriction.
Maximum pressure in the intravenous balloon was reached, in most cases, by 16 sec. after carotid occlusion. An occasional constriction reached its peak as early as 7 sec; a few cases required as long as 65 sec. The peak arterial pressure was usually attained a few seconds earlier. Following the release of carotid occlusion, the return to baseline values was also slower on the venous side.
The venous response to unilateral carotid occlusion was much less than that with bilateral occlusion. The depressor effect of the intact opposite carotid sinus continues to be manifest during unilateral occlusion. In addition, the greater response to bilateral carotid occlusion may be, in part, a function of the pressor effect of hypoxia and hypercapnea on the carotid bodies.
Following bilateral cervical vagotomy, the venoconstrictor effect of carotid occlusion was considerably enhanced. The arterial pressure rise was also more marked than before, despite the higher baseline value. The effect of vagotomy was, in all likelihood, a reflection of the elimination of the homeostatic function of the deafferented aortic arch. Transient venoconstriction was occasionally observed following section of the vagus on each side.
DISCUSSION
Although no direct measurements of arteriolar tone were made in these experiments, it seems safe to assume that the demonstrated increases in arterial pressure were at least in part a result of arteriolar constriction as well as tachycardia. Brind and associates 3 have recently reported a rise in total peripheral resistance after carotid occlusion.
The data appear to justify the conclusion that hypotension in the carotid sinus may initiate peripheral venoconstriction. Arteriolar constriction alone would be expected to lower the pressure in an intravenous balloon by reducing venous inflow but an elevation of balloon pressure was observed. Neither hydrostatic venous pressure nor tissue tension was elevated by carotid occlusion, so an increase in intravenous balloon pressure could not be attributed to these factors. Therefore, it was considered valid to interpret it as an expression of a reflex increase in tone of the vein wall.
These experiments are consistent with Gollwitzer-Meier's suggestion of parallel responsiveness of peripheral arteries and veins under the control of the brainstem vasomotor center. Although our data stress the importance of the carotid sinus in the regulation of peripheral venous tone, other sites of reflex influence are, of course, not excluded. The results of vagotomy suggest that the aortic arch mechanism is also significant. Intrathoracic receptors on the low pressure side of the circulation may also be important. It is likely that the total play of pressor and depressor influences on the vasomotor center is also affected by various chemoreceptors. These may contribute to the observed difference between the effects of unilateral and bilateral carotid occlusion.
Parallel activity of peripheral arterioles and veins is suggested by the association in time course and magnitude of venoconstriction and arterial pressure rise following carotid occlusion. The greatest rise in venous tone was seen in dogs which also exhibited a dramatic arterial pressure response.
The role of peripheral venous tone in influencing the circulating systemic blood volume by altering the size of the venous reservoir has been emphasized by Celander 9 and Sjostrand. 10 It appears that the reflex control of this important homeostatic function may lie in the classical mechanisms previously elucidated in studies of the high pressure side of the circulation. 
